We applied multivariate genetics techniques to a sample of 3,412 monozygotic and dizygotic twins from the United Kingdom and 1,300 monozygotic and dizygotic twins from the United States to examine whether genetic factors account for part of the covariance between the Big Five personality characteristics and the tendency to be an entrepreneur. We found that common genes influenced the phenotypic correlations between only Extraversion and Openness to Experience and the tendency to be an entrepreneur. Although the phenotypic correlations between the personality characteristics and the tendency to be an entrepreneur were small in size, genetic factors accounted for most of them.
Why do people become entrepreneurs? Long-standing research identifies a wide range of factors, from demographics to labor market status, wealth, the political and economic environment, and psychological attributes (for a review, see Shane, 2003) . More recent research indicates that some of the variance is accounted for by genetic factors (Nicolaou, Shane, Cherkas, Hunkin, & Spector, 2008) . Unfortunately, research says little about how genetic factors influence this tendency.
Because we are unlikely to have entrepreneurship-specific genes, genes probably influence entrepreneurship through mediating mechanisms, such as personality. This would be consistent with the evidence that genes influence personality (Jang, Livesley, & Vernon, 1996; Loehlin, 1992; Plomin, DeFries, McClearn, & McGuffin, 2008) and that personality affects the odds of becoming an entrepreneur (Rauch & Frese, 2007; Zhao & Seibert, 2006) .
Moreover, person-job fit research suggests a link among genes, personality, and the decision to become an entrepreneur (Zhao & Seibert, 2006) . People select jobs appropriate for their personalities (Kristof, 1996) , and entrepreneurship is a more appropriate occupation for some personalities than for others (Baron & Markman, 2004) . Because personality characteristics are partly innate, job selection, including the decision to start a business, involves matching work activities to innate tendencies.
Although logical, this argument is largely untested. To fill this void, we examined whether the same genetic factors influence both the tendency to be an entrepreneur and personality characteristics in a sample of 1,702 monozygotic (MZ) and 1,710 dizygotic (DZ) twins from the United Kingdom and a sample of 694 MZ twins and 606 DZ twins from the United States.
When identifying the causal mechanism through which personality influences the tendency to be an entrepreneur, is important to go beyond the observation that aspects of personality are correlated with the tendency to be an entrepreneur. Increasing entrepreneurship requires the identification of nongenetic sources of this tendency that can be influenced by a known intervention. If most of the covariation between the tendency to be an entrepreneur and the aspects of personality associated with that tendency is accounted for by common genetic factors, attempting to increase the number of entrepreneurs by changing personality characteristics would not be the most effective course of action. If, however, most of the covariation between who becomes an entrepreneur and the associated personality characteristics is accounted for by environmental influences, interventions (e.g., training) to change the relevant aspects of personality would be viable. Thus, identifying the genetic covariance between the Big Five and the tendency to be an entrepreneur is important for being normative about entrepreneurship.
Theoretical Development
Genetic factors account for a significant portion of variance in who becomes an entrepreneur . And personality is one of many possible mediating mechanisms through which genetic factors exert their influence.
According to person-job fit theory, people select and remain in jobs that fit their personalities because they are more comfortable in and perform better at those jobs (Kristof, 1996) . A job is defined as the set of "tasks a person is expected to accomplish in exchange for employment, as well as the characteristics of those tasks" (Kristof, 1996, p. 8) . By this definition, entrepreneurship is a job (Baron & Markman, 2003) . Therefore, person-job fit theory would suggest that people seek to fit the characteristics of the job of running a business to their personalities when deciding to be an entrepreneur. This fit allows them to act effectively, "with less conscious effort or strain, and . . . be more satisfied, committed, and motivated in those situations" (Zhao, Seibert, & Lumpkin, 2010, p. 384) . This argument should apply to the Big Five personality characteristics (commonly described as Extraversion, Openness to Experience, Agreeableness, Conscientiousness, and Emotional Stability; Costa & McCrae, 1992) , because research shows that the Big Five affect the odds of becoming an entrepreneur (Rauch & Frese, 2007; Zhao & Seibert, 2006) .
Entrepreneurship is more appropriate for extraverts than introverts, because entrepreneurs need to interact with investors, employees, and customers and sell them on the value of the business (Shane, 2003) . Empirical research confirms that extraverts are more likely than introverts to become entrepreneurs (Burke, FitzRoy, & Nolan, 2000; Van Praag & Ophem, 1995) .
Entrepreneurship is also more appropriate for people who are open to experience, because entrepreneurs need to explore new ideas and take innovative approaches to product development and business organization (Zhao & Seibert, 2006) . Empirical research shows that Openness to Experience is positively associated with odds of being an entrepreneur (Zhao & Seibert, 2006) .
Entrepreneurship is a better fit for disagreeable people, because agreeable people are less likely to pursue their own self-interest, drive difficult bargains, or use others to achieve their objectives (Zhao & Seibert, 2006) . Less agreeable people also are more skeptical than others (Costa & McCrae, 1992) , which makes them more likely to have a critical approach to assessing business information (Shane, 2003) . Empirical research shows that agreeableness is negatively associated with being an entrepreneur (Fraboni & Saltstone, 1990; Wooten, Timmerman, & Folger, 1999; Zhao & Seibert, 2006) .
Entrepreneurship is more appropriate for conscientious people, as entrepreneurs need to be organized and deliberate to achieve their goals. They also need to be persistent and to put in the hard work necessary to overcome obstacles, such as cost overruns or the failure to obtain financing, associated with the venturing process (Locke & Baum, 2007; MacMillan, Siegel, & Subba Narasimha, 1985; Timmons, 1989) . Empirical research confirms the positive association between Conscientiousness and the tendency to be an entrepreneur (Zhao & Seibert, 2006) .
Entrepreneurship is a better fit for emotionally stable people, because entrepreneurs need to cope with the hard work, significant risks, social isolation, pressure, insecurity, and personal financial difficulties that come from founding a company (Rauch & Frese, 2007) . Entrepreneurs cannot worry excessively, and they need to be resilient in the face of setbacks when building a business (Zhao & Seibert, 2006) . Moreover, they need to work in stressful and highly unstructured environments in which the separation between family life and work life is often fuzzy. Empirical studies show that people high on Emotional Stability are more likely than others to engage in entrepreneurship (Brandstetter, 1997; Zhao & Seibert, 2006) .
Common genetic factors may account for the fit between the Big Five personality characteristics and the tendency to become an entrepreneur. Research has shown that all of the Big Five personality characteristics have a genetic component (Carey, 2003; Jang et al., 1996; Loehlin, 1992; Loehlin, McCrae, Costa, & John, 1998) and that variants of specific genes are associated with having these personality characteristics (Benjamin, Ebstein, & Lesch, 1998; Benjamin et al., 1996; Comings et al., 1999 Comings et al., , 2000 Ebstein, Benjamin, & Belmaker, 2002; Ebstein et al., 1997; Farde, Gustavsson, & Jönsson, 1997; Greenberg et al., 2000; Jang et al., 2001; Lesch et al., 1996; Noble et al., 1998; Reif & Lesch, 2003; Winterer & Goldman, 2003) .
The influence of genes on the Big Five personality characteristics (Loehlin, 1992) and the tendency to be an entrepreneur , combined with the association between the Big Five personality characteristics and the tendency to become an entrepreneur, suggests that part of the covariation between the Big Five and the tendency to become an entrepreneur may be accounted for by common genetic factors. These arguments lead to the following hypotheses.
Hypothesis 1: Common genetic factors account for some of the covariance between Extraversion and the tendency of people to be entrepreneurs.
Hypothesis 2: Common genetic factors account for some of the covariance between Openness to Experience and the tendency of people to be entrepreneurs.
Hypothesis 3: Common genetic factors account for some of the covariance between disagreeableness and the tendency of people to be entrepreneurs.
Hypothesis 4:
Common genetic factors account for some of the covariance between Conscientiousness and the tendency of people to be entrepreneurs.
Hypothesis 5: Common genetic factors account for some of the covariance between Emotional Stability and the tendency of people to be entrepreneurs.
Methodology
We used the statistical package Mx (Neale, Boker, Xie, & Maes, 2003) to estimate the genetic covariance between the Big Five personality characteristics and the tendency to be an entrepreneur. Because identical twins share 100% of their segregating genes and fraternal twins share 50% of their segregating genes, on average, we used structural equation models to partition the covariance between the personality characteristics and the tendency to be an entrepreneur into that due to additive genetic effects (A), shared environmental effects (C), and nonshared environmental effects (E; Kuntsi et al., 2004; Singer, MacGregor, Cherkas, & Spector, 2006) .
We evaluated the contribution of A, C, and E to the total variance by comparing a series of nested models to the best fitting saturated model. We used the chi-square goodness of fit test, Akaike's information criterion (AIC; Akaike, 1987) , and the root mean square error of approximation (RMSEA; Neale & Maes, 2002) to select the most parsimonious model. We used bivariate genetics techniques to examine the cross-characteristic, cross-twin correlations between each of the Big Five personality characteristics and the tendency to be an entrepreneur. 2 We decomposed the phenotypic correlations between personality characteristics and the tendency to be an entrepreneur into genetic correlation (r A ), the degree to which the genetic influences on an individual's score for a personality characteristic overlap with those on the tendency to be an entrepreneur; shared environmental correlation (r C ), the extent to which the environmental influences that make the twins more similar on the score for a personality characteristic are correlated with the environmental influences that make the twins more similar on the tendency to be an entrepreneur; and nonshared environmental correlation (r E ), the environmental factors that twin pairs do not have in common and that influence both the personality characteristic and the tendency to be an entrepreneur (Plomin et al., 2008) .
Twin studies assume that MZ and DZ twins face similar environments (Plomin et al., 2008) . If the environment treats MZ twins more similarly than DZ twins and the similarity in treatment influences the phenotype under investigation, this assumption is violated, except to the extent that the environments are created or selected by the twins' own behavior. The equal environments assumption has been tested extensively with different methodologies, and most sources have concluded that, on average, pairs of MZ and DZ twins face the same environments (Bouchard & Propping, 1993; Carey, 2003; Hettema, Neale, & Kendler, 1995; Kendler, Neale, Kessler, Heath, & Eaves, 1993; Lykken, Bouchard, McGue, & Tellegen, 1993; Scarr & Carter-Saltzman, 1979 ).
Study One: TwinsUK Registry Sample
Our sample consisted of 851 pairs of MZ and 855 pairs of DZ female twins from the TwinsUK registry (www.twinsuk.ac.uk; Spector & Williams, 2006) . All subjects were healthy volunteers with no cognitive or neuropsychological defects, comparable to age-matched singletons (Andrew et al., 2001) . Zygosity was established through a standardized validated questionnaire and multiplex DNA fingerprinting using tandem repeats (Singer et al., 2006) .
In 2006, each subject was sent a self-administered mail questionnaire that focused on medical conditions but included questions about entrepreneurship. Given the questionnaire's focus, respondents were unaware of this study's hypotheses when deciding whether to respond.
Measures
The tendency to be an entrepreneur. The literature operationalizes the tendency to be an entrepreneur in several ways. We asked respondents about several of these operationalizations and then created an overall measure from them to achieve convergent validity. The items were as follows:
1. Self-employment (Amit, Muller, & Cockburn, 1995; Burke et al., 2000; Evans & Leighton, 1989; Le, 1999; Parker, 2004; Taylor, 1996; Van Praag & Cramer, 2001) , operationalized with "In your working life, how long have you been self employed?" 2. Starting a new business (Delmar & Davidsson, 2000; Gartner, 1988; Mesch & Czamanzski, 1997) , operationalized with "In your working life, how many new businesses have you started?"
3. Being an owner-operator of a company (Ahmed, 1985; Bitler, Moskowitz, & Vissing-Jørgensen, 2005; Hull, Bosley, & Udell, 1980) , operationalized with "In your working life, how many companies have you been an owner-operator of?"
4. Engaging in the firm start-up process (Delmar & Shane, 2003; Reynolds, Carter, Gartner, & Greene, 2004; Ruef, Aldrich, & Carter, 2003) , operationalized with "In your working life, for how many new business ideas have you taken any actions toward the creation of a new business?"
Factor analysis of the responses showed that the items loaded on the same factor. The scale that combined them had a Cronbach's alpha of .79.
Big Five personality dimensions. We used the Ten-Item Personality Inventory (TIPI) to measure the Big Five personality characteristics (Gosling, Rentfrow, & Swann, 2003) . The TIPI has been translated in nine languages (Muck, Hell, & Gosling, 2007) and has been shown to be reliable and valid, with slightly higher validity than other brief measures of the Big Five (Furnham, 2008) .
Results
For common genetic factors to influence the covariance between the Big Five personality characteristics and the tendency to be an entrepreneur, the personality characteristics and the tendency to be an entrepreneur must be heritable, the two sets of variables must be correlated, and genetic factors must account for a portion of the phenotypic correlations.
We found substantial heritabilities for the Big Five personality characteristics. (Akaike, 1987) , and the RMSEA all showed that the best fitting model for each of the Big Five personality characteristics 2 As long as MZ and DZ twins experience environments similar to those of their co-twins, greater cross-characteristic, cross-twin correlations between a personality characteristic and the tendency to be an entrepreneur for MZ twins would imply that genetic factors contribute to the phenotypic correlation between the two variables. Conversely, if the crosscharacteristic, cross-twin correlation is significant but of similar magnitude in both MZ and DZ twin pairs, shared environmental influence would be indicated. A unique environmental influence would be indicated if there are no cross-characteristic, cross-twin correlations.
included additive genetic and nonshared environmental factors (AE model).
We found substantial heritability of the tendency to be an entrepreneur: 0.30, 95% CI [0.24, 0.36] . The best fitting model included additive genetic and nonshared environmental factors (AE model). We also examined the specific items measuring the tendency to be an entrepreneur and found heritabilities that ranged between 0.31 and 0.43.
We examined the phenotypic correlations between the Big Five and the tendency to be an entrepreneur and found significant correlations for only Extraversion, Openness to Experience, and Emotional Stability (see Table 1 ). These phenotypic correlations were not consistent with Zhao and Seibert's (2006) meta-analysis, which showed significant effect sizes for all of the Big Five, except Extraversion. Therefore, we disaggregated the entrepreneurship measure to see if there were any different phenotypic correlations between the individual items and the Big Five.
We then focused our analysis of cross-characteristic, cross-twin correlations between Extraversion, Openness to Experience, and Emotional Stability and the tendency to be an entrepreneur. We found greater MZ than DZ cross-characteristic, cross-twin correlations between the tendency to be an entrepreneur and Extraversion and Openness to Experience (see Table 2 ) but not between Emotional Stability and the tendency to be an entrepreneur. Next, we fitted bivariate genetic models to the data (Kuntsi et al., 2004; Singer et al., 2006) .
The bivariate genetic analysis yielded a genetic correlation (r A ) of .21 between the tendency to be an entrepreneur and Extraversion, indicating that 62% of the phenotypic correlation is genetic (see Table 3 ).
3 Similarly, the analysis yielded a genetic correlation (r A ) of .43 between Openness to Experience and the tendency to be an entrepreneur, indicating that 85% of the phenotypic correlation is genetic (√0.40 ϫ √0.30 ϫ 0.43) Ϭ 0.18 ϭ .85).
The phenotypic correlations between the tendency to be an entrepreneur and the two other personality characteristics were very small and nonsignificant. However, genetic factors accounted for 68% of the correlation with Agreeableness and 72% with Conscientiousness.
Because previous research indicates that sensation seeking partly mediates the heritability of the tendency to be an entrepreneur , we examined whether the genetic correlations were robust to controlling for its effect. Following previous research (e.g., Hakim, Cherkas, Grahame, Spector, & MacGregor, 2004; Mohammed, Cherkas, Riley, Spector, & Trudgill, 2003) , we regressed out the effect of sensation seeking from the tendency to be an entrepreneur and computed bivariate heritability estimates between both Extraversion and Openness to Experience and the tendency to be an entrepreneur on the adjusted results (Neale, 1998) . After adjustment, the genetic correlations remained high: 70% of the phenotypic correlation for Extraversion and the tendency to be an entrepreneur and 81% for Openness to Experience and the tendency to be an entrepreneur. (Because the sensation-seeking scale had a Cronbach's alpha of .79, our regression removed only part of the effect of the true sensation-seeking variable.)
We also conducted bivariate genetic analysis between the two personality characteristics and the tendency to be self-employed, controlling for sensation seeking. The effects for self-employment are more directly comparable to the analysis reported in Study 2 (for which self-employment is the measure of the tendency to be an entrepreneur). This analysis yielded a genetic correlation (r A ) of .11 between Extraversion and the tendency to be self-employed (indicating that 69% of the phenotypic correlation is genetic) and a genetic correlation (r A ) of .31 between Openness to Experience and the tendency to be an entrepreneur (indicating that all of the phenotypic correlation is genetic).
Study Two: MIDUS Database Sample
We used the twin sample of the National Survey of Midlife Development in the United States (MIDUS) to examine the validity of Study One's results. In the MIDUS survey, a representative sample of approximately 50,000 people was initially screened for the presence of a twin. The twins who were willing to participate were asked to provide the contact details for their co-twins. Data were collected from both twins through interviews and postal questionnaires. The zygosity of the twins was assessed through DNA samples and through standardized questions. In total, 1,996 twins were initially recruited for the study. Twins of unidentified zygosity and opposite-sex DZ twins were excluded from further analysis. In the cases where there were multiple twin pairs from the same family, one twin pair was chosen at random. These adjustments left us with 694 MZ twins and 606 DZ twins, on which our analysis was based. (In the MIDUS sample, 42.2% of subjects were male and 57.8% of subjects were female.)
Measures
Currently self-employed. The MIDUS database contains only one measure of the tendency to be an entrepreneur: selfemployment. Therefore, analysis of this tendency uses a measure that only some of the field accepts as valid. However, as we seek convergence between the results in the examination of this and the UKTwin database, our test is conservative. If self-employment is an invalid measure of the tendency to be an entrepreneur, we should not see convergence between the results of the two studies. The variable was coded as 1 if the individual was self-employed at present and as 0 otherwise.
Previously or currently self-employed. The variable was coded as 1 if the individual was self-employed 10 years ago, was currently self-employed, or both, and as zero otherwise.
Big Five personality characteristics. The personality characteristics were assessed with 25 self-descriptive items (Goldberg, 1992; John, 1990; Trapnell & Wiggins, 1990) , with each of the Big Five being measured with between four and seven 4-point Likert scale items (Goldberg, 1992; John, 1990; Lachman & Weaver, 3 Multiplying the genetic correlation (.21) by the square root of the additive genetic variances of both the measure of extraversion (√0.42) and the measure of the tendency to be an entrepreneur (√0.30) yields the correlation between the two variables that is accounted for solely by genetic factors (0.21 ϫ √0.42 ϫ √0.30 ϭ .074). Dividing this number by the phenotypic correlation gives the percentage of the phenotypic correlation between the measure of extraversion and the tendency to be an entrepreneur that is attributed to genetic influences (i.e., 0.074 Ϭ 0.12 ϭ 0.62).
1997; Trapnell & Wiggins, 1990 ). The scale construction had been evaluated in an earlier pilot study conducted in 1994 (probability sample N ϭ 1,000; age range ϭ 30 -70 years; M ϭ 48 years). The alpha internal consistency scores were .77 for Openness to Experience, .74 for Neuroticism, .78 for Extraversion, .80 for Agreeableness, and .58 for Conscientiousness (Lachman & Weaver, 1997) .
Results
In much prior work, the MIDUS database has been used to examine the heritability of personality characteristics, including the Big Five (Boardman, Blalock, & Button, 2008; Horwitz, Luong, & Charles, 2008; Johnson & Krueger, 2004; Neiss & Almeida, 2004; Neiss et al., 2005; South & Krueger, 2008; Weiss, Bates, & Luciano, 2008 in the UKTwin data. The best fitting model for each of the Big Five personality characteristic test scores and for self-employment included additive genetic and nonshared environmental factors (AE model).
We examined the phenotypic correlations between the Big Five and self-employment (see Table 4 ). Only Extraversion and Openness to Experience showed significant correlations.
We then fitted bivariate genetic models to the data (Kuntsi et al., 2004; Singer et al., 2006) . We found genetic correlations (r A ) with self-employment of .07 for Extraversion (indicating that 60% of the phenotypic correlation is genetic) and .16 for Openness to Experience (indicating that 74% of the phenotypic correlation is genetic). See Table 5 .
The phenotypic correlations between the tendency to be an entrepreneur and the other personality characteristics were very small and nonsignificant. However, genetic factors accounted for 76% of the correlation with Agreeableness, 80% with Conscientiousness, and 58% with Emotional Stability.
We assessed convergent validity using a measure of selfemployment that included both past and current selfemployment. We found that the best model to explain the variance in this measure included additive genetic and unshared environmental factors and showed a heritability of 0.38, 95% CI [0.28, 0.48] . The bivariate genetic analysis using this measure showed that 21% of the phenotypic correlation between Extraversion and self-employment and 100% of the phenotypic cor- 
Discussion
Applying bivariate genetics techniques to a sample of 3,412 MZ and DZ twins from the United Kingdom and a sample of 1,300 MZ and DZ twins from the United States, we found a modest association between two of the Big Five personality characteristics and the tendency to be an entrepreneur. The strongest associations were for the personality characteristics of Extraversion and Openness to Experience. For both of these personality characteristics, the majority of the modest association was genetic in origin (see Table 6 ).
The phenotypic correlations found here were of similar magnitude to those found in previous research. For instance, Zhao and Seibert's (2006) meta-analysis of the Big Five and the tendency to be an entrepreneur showed Cohen's d statistics of 0.30 for Openness and 0.20 for Extraversion, which correspond to correlations of .14 and .10, respectively. (Cohen's d statistics for Agreeableness, Emotional Stability, and Conscientiousness in the Zhao and Seibert (2006) study were Ϫ0.14, Ϫ0.32 and 0.39, respectively.) In the UKTwin sample and the MIDUS sample, the correlations between Openness to Experience and the tendency to be an entrepreneur were .18 and .10 and those between Extraversion and the tendency to be an entrepreneur were .12 and .05, respectively.
A meta-analysis of the relationship of personality to performance and entrepreneurial intentions (the latter of which involves "individuals who have not yet started a venture"; Zhao et al., 2010, p. 390) showed correlations of .16 between Extraversion and intentions, .09 between Extraversion and performance, .24 between Openness to Experience and intentions, and .21 between Openness to Experience and performance (Zhao et al., 2010) . Because the Zhao et al. paper examined dependent variables different from the one examined in our paper, the results are not directly comparable. The correlations between the Big Five personality characteristics and entrepreneurial intentions may be higher than the correlations between the Big Five and the actual tendency to be an entrepreneur.
Our design may have been insufficient to reveal the phenotypic correlation between Conscientiousness and the tendency to be an entrepreneur shown in Zhao and Siebert's (2006) meta-analysis. However, the substantial heritability of the Big Five and the tendency to be an entrepreneur in two different samples suggests that the null finding is not an artifact of design.
The TIPI and self-descriptive item scales that were used to measure the Big Five might be inferior to other Big Five personality scales. However, the similar patterns of significant and nonsignificant results observed in two different data sets with two different sets of measures of the Big Five make it unlikely that the results are an artifact of these instruments.
The generalizability of our results is limited by the all-female UKTwin sample. Zhang et al. (2009) found genetic differences in the tendency to be an entrepreneur only among women. However, we found similar results in the gender-balanced MIDUS data set and in the male-only MIDUS subsample, suggesting generalizability to men. The heritability estimate for males was 0.59; AE model, 95% CI [0.34, 0.78] , p ϭ .56, AICϭ Ϫ5.02, RMSEA ϭ 0.01. (An alternative test would fit the model separately for men and women with no significant improvement in its fit.) (Goldberg, 1992; John, 1990; Trapnell & Wiggins, 1990 ). Note. r A , r C , and r E represent the genetic, shared environmental, and nonshared environmental correlations, respectively.
The Big Five may be proxying for unobserved respondent characteristics. For instance, Openness to Experience tends to be correlated with intelligence, suggesting that the correlation between Openness to Experience and the tendency to be an entrepreneur might represent unobserved correlation between intelligence and the tendency to be an entrepreneur. If this were the case, the common genetic factor found between Openness to Experience and the tendency to be an entrepreneur would represent a common genetic factor with intelligence. Because we lack data on the respondents' intelligence, we cannot rule out this alternative explanation.
Despite these limitations and the small phenotypic effect sizes we found, our results have implications for both research and practice. Our results show the importance of formulating theories of who becomes an entrepreneur that accommodate a genetic effect. Because the genetic component of the tendency to be an entrepreneur is not trivial, incorporating genetics into theories of entrepreneurship would help to explain this choice.
Our results also help to properly calibrate the role of the Big Five personality factors in explaining why people become entrepreneurs. On the one hand, people become entrepreneurs in part because of the fit of their genetically influenced personalities to the job of running their own business. On the other hand, the Big Five personality characteristics have only a modest effect on the tendency to be an entrepreneur, suggesting that researchers be mindful of the factors' limited explanatory power. If researchers hope to find reliable ways of identifying prospective entrepreneurs, they will need to examine something other than the Big Five personality factors.
Our results also have implications for theories of occupational choice based on person-job fit. Researchers argue that people often choose their jobs to fit their personalities (Kristof, 1996) . Because personality characteristics are partially innate, some portion of person-job fit reflects efforts of people to fit their jobs to their genetic endowments.
Our results may help researchers to identify specific genes that affect the tendency to be an entrepreneur. Because common genetic factors account for much of the covariance between Openness to Experience and this tendency, and previous research has found that the DRD4gene is related to openness to experience (Comings et al., 1999) , DRD4 would be a good candidate gene to test for association with the tendency to be an entrepreneur.
Our findings would have important implications for practitioners if they were replicated and found to be robust across more studies. However, we caution readers against drawing direct practical implications from our results. At this point in time, our findings merely suggest a path for further research, which, if successful, could yield practical implications in the future.
First, genetic research on entrepreneurship might help gauge the effectiveness of efforts to encourage people to become entrepreneurs. Our results suggest that efforts to encourage people to become entrepreneurs are more effective if they focus on factors whose covariation with entrepreneurship is mostly environmental. Because our analysis shows that most of the covariance between Extraversion and Openness to Experience and the tendency to be an entrepreneur is genetic, efforts to encourage people to become entrepreneurs would be less effective if they were focused on trying to adjust these dimensions of personality rather than on factors less subject to genetic covariance with the tendency to engage in entrepreneurship.
The value of this information can be seen in the example of efforts to increase the number of students who become entrepreneurs. Instructors might need to choose between class activities to increase students' extraversion or those to increase students' Openness to Experience. Our results indicate that selecting those activities that affect Extraversion would be more effective. The covariation between Extraversion and the tendency to become an entrepreneur depends less on genetic factors than does that between Openness to Experience and the tendency to become an entrepreneur.
Our findings might have implications for efforts to assist people with occupational choice. Even though the patterns we have identified are merely predispositions-and definitely not deterministic relationships-overcoming genetic predispositions requires more effort and more conscious action than does working in accord with those tendencies. Therefore, knowing how a person's innate tendencies affect the fit with the job of an entrepreneur could help people with career selection if future research replicated our results. 
